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ABSTRACT

This research aims at the study of heterogeneity of the nanofibrous structures
deposited on a ground collector via electrospinning. Nylon 6 and nylon 6/chitosan
nanofibers were investigated for use as filters in removal of particles and proteins in water.
Poly(vilnyl alcohol) filled with carbon black and carbon nanotubes were also studied for their
sensing activity. In addition, the preliminary simulations of nanofibrous structures in 2D and
3D were performed to study the pore structures. In the first part, blending chitosan with
nylon 6 could produce ultrafine fibers among the large nanofibers resulting in local small
pores. However, adding chitosan resulted in higher solution viscosity which in turn leaded to
larger fibers and larger pores. The emergence of ultrafine fibers made the average pore
size smaller. The local small pore facilitated the filtration of particles as small as 90 nm and
chitosan also increased protein adsorption capacity. In the second part, the nanostructures
filled with carbon black or carbon nanotubes were used to detect isopropyl alcohol in the
air. The electrical resistivity of the structures was much lower when there are fillers inside
the matter and the value decreased more along increasing filler loading up to 8%.
Furthermore, surface modification of the filler particles could increase degree of dispersion
as well as the electrical properties. When the structures were applied to detect the vapor,
the linear correlation between a decrease in resistivity and an increase in vapor
concentration from 1-8 ppm was observed, illustrating the sensing behavior of the
nanofibers. In the last part, the simulations of nanofibers deposited randomly on 2D surface
were done to study the pore structures when the size and the number of fibers were
changed. The results showed that if the average size of fibers was fixed, the size
distribution did not changed the fiber coverage much at the same number density but could
change the size distribution toward the smaller sizes when the fiber size was smaller. In
other experiments, if the size of fibers was larger, at the same number density, the fewer
and smaller pores were seen. However, it is more interesting to compare at the same solid
volume fraction. The finding confirms the experiment results that if the fibers were larger,
the pore size was larger. The simulated structures are similar to the real structures both in
aspects of average pore size and its distribution. The simulation in 3D was attempted but
the simulated figures did not realize whole true nanofibrous structures since the fibers were

assumed rigid resulting in higher porosity in the simulated structures.
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